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background: Primary percutaneous coronary intervention (PCI) leads to optimal angiographic restoration of flow in more than 90% of ST elevated 
myocardial infarction (STEMI) patients. However, in a large proportion of these patients myocardial perfusion does not recover adequately despite 
good angiographic results. This study aimed to investigate whether intracoronary Doppler-flow and pressure measurements are related to the 
occurrence of microvascular injury (MVI) at cardiovascular magnetic resonance (CMR) and to reduced myocardial perfusion at positron emission 
tomography (PET) as measured in the days following a myocardial infarction.
methods: 52 STEMI patients were included and treated with primary PCI. Directly following successful revascularization, intracoronary Doppler-flow 
and pressure measurements were obtained in the culprit artery and in an unobstructed reference coronary artery. Pressure-flow derived hyperemic 
microvascular resistance (HMR) was defined as the ratio between distal pressure and flow velocity. CMR cine and LGE imaging and H215O PET 
imaging were performed 4-6 days after successful PCI. Using CMR, MVI was defined as a subendocardial recess of myocardium with low signal 
intensity within the gadolinium-enhanced area. To discriminate between normal and abnormal myocardial blood flow on PET imaging, the coronary 
flow reserve (CFR) was used. CFR was defined as the ratio between peak myocardial blood flow (MBF) after induction of hyperemia by adenosine 
administration and MBF under basal conditions.
results: 25 patients developed MVI and 27 did not. The mean HMR in the culprit artery was 3.00±1.41. HMR in the culprit artery in patients 
with MVI was significantly higher than in patients without MVI (MVI: 3.64 ± 1.57 vs. no MVI: 2.53 ± 1.03, p=0.02). Multivariable analysis showed 
that HMR was predictive for MVI. High HMR also correlated to decreased myocardial blood flow (MBF) on PET (CFR<2.0: 3.66±1.42 vs. CFR≥2.0: 
2.52±0.94; p=0.02).
Conclusion: Elevated Doppler-flow-derived HMR correlates to CMR-defined MVI as well as decreased myocardial blood flow measured by PET.
